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Amendments to the Claims 
Listing of Claims 

This listing of the claims will replace all prior versions, and listings, of claims in the 
application. 

CLAIMS 

1 . (Canceled) 

2. (Amended) Tho mothod of c l a i m 1 . A method ofcppy in q data, comprising 
op erations of: 

receiving a request to copy a body of source data to specified taroet storage: 

reviewing contents of the source data to identify data obiacts therein: 

for each identified data object, performing co py operations comprising: 

consulting prescribed metadata records to determine whether a copy of 
the Identified data object alread y exists in the target storag e ; 

.only if a copy does not already ex ist, performing operations comprising: 

applying prescribed criteria to determine whether the i dentified data 
object Qualifies for copying ; 
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forming a copy of the identified data oblect in target storage, 
comprising: 

if the data object Qualifies for copying, writing the data object 
to the target ffpragg; 

if the data object does not qualify for copying, instead of 
writing the data object writing a predetermined bit 
Pflttqrn to the specified target storage; 

responsive to completion of the forming operation, updating the 
metadata records to indicate that the data object exists in 
thg specified target storage regard^ of whether the dafo. 
object was replaced with a predetermin ed bit pattern rather 
than being Physically written to the specified target storage: 

the reviewing operation comprising reviewing contents of the source data to 

identify individual data objects therein, and also reviewing any aggregate 
data objects in the source data to identify all constituent data objects 
thereof; 

where the applying and forming operations are performed separately for each 
data object whether in individual or aggregated form; 

■t. 

where the operation of updating the metadata records comprises, 

for each data object comprising an individual data object, preparing a 
record indicating that the data object exists in the specified target 
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storage regardless of whether the data object was replaced with 
the predetermined bit pattern rather than being written to the 
specified target storage; 

for each data object comprising an aggregated data object, preparing a 
record indicating that the data object exists in the specified target 
storage regardless of whether any constituent data objects were 
replaced with the predetermined bit pattern rather than being 
written to the specified target storage. 

3. (Original) The method of claim 2, for each data object comprising an aggregated 
data object, further comprising one of the following operations: 

forming a record indicating whether the aggregated data object contains any 
constituent user files replaced with the predetermined bit pattern; 

forming a record specifically identifying any constituent user files replaced with 
the predetermined bit pattern. 

4. (Original) The method of claim 2, further responsive to completion of the forming 
operation, performing operations comprising preparing a metadata record to identify 
each individual data object that was replaced with a predetermined bit pattern rather 
than being written to target storage. 

5. (Original) The method of claim 2, the operations further comprising: 
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receiving a request to restore one or more specified data objects from the target 
storage to a specified restore site; 

for each specified data object, performing restore operations comprising: 

consulting the metadata records to identify one or more copies of the 
specified data object in the target storage; 

if the specified data object is an individual data object, searching the 

metadata records to locate a copy in which the data object was not 
replaced with the predetermined bit pattern; 

if the specified data object is an aggregate data object, searching the 

metadata records to locate copies of the constituent data objects in 
which the constituent data objects were not replaced with the 
predetermined bit pattern; 

copying each copy located by the search to a specified restore site. 

6. (Canceled) 

7. (Canceled) 

8. (Canceled) 

9. (Amended) Tho modium of cla i m 8 , A signal-bearing medium tangibly embodying 
a progra m of machine-readable instructionsexecutable bv a digital processing 
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apparatus to perform operations to copy flats, comprising: 

receiving a request to copy a body of source data to specified target storage: 

reviewing contents of the source data to identify data objects therein: 

for each identified data object, performing coov operations comprising: 

consulting prescribed metadata records to determine whether a copy of 
the identified data object already exists in the target storage: 

only if a copy does not already exist, performing operations comprising: 

applying prescribed criteria to determine whether the identified data 
object qualifies for copying; 

forming a copy of the identified data object in target storage, 
comprising: 

if the data object Qualifies for copying, writing the data object 
to the target storage: 

if the data object does not qualify for copying, instead of 
writing the data object writing a predetermined bit 
pattern to the specified target storage: 

responsive to completion of the forming operation, updating the 
metadata records to indicate that the data object exists in 
the specified target storage regardless of whether the data 
object was replaced with a predetermined bit pattern rather 
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than being physically written to the specified target storage: 

the reviewing operation comprising reviewing contents of the source data to 

identify individual data objects therein, and also reviewing any aggregate 
data objects in the source data to identify all constituent data objects 
thereof; 

where the applying and forming operations are performed separately for each 
data object whether in individual or aggregated form; 

where the operation of updating the metadata records comprises, 

for each data object comprising an individual data object, preparing a 
record indicating that the data object exists in the specified target 
storage regardless of whether the data object was replaced with 
the predetermined bit pattern rather than being written to the 
specified target storage; 

for each data object comprising an aggregated data object, preparing a 
record indicating that the data object exists in the specified target 
storage regardless of whether any constituent data objects were 
replaced with the predetermined bit pattern rather than being 
written to the specified target storage. 

1 0. (Original) The medium of claim of claim 9, the operations further comprising, for 
each data object comprising an aggregated data object, one of the following operations: 

forming a record indicating whether the aggregated data object contains any 
10/055,635 TUC9-2001-0079USI 7 

PAGE 9119 * RCVD AT 10/19/2004 8:01:25 PM [Eastern Daylight-Time] " SVR:USPT0-EFXRM/2 * DNIS:8729306 * CSID:5207995551 * DURATION (mm-ss):04-24 



OCT 19,2004 18:23 FR I BM- I PL-TUCSON 



5207995551 TO 917038729306 P. 10/19 



constituent user files replaced with the predetermined bit pattern; 

forming a record specifically identifying any constituent user files replaced with 
the predetermined bit pattern. 

1 1 . (Original) The medium of claim 9, further responsive to completion of the forming 
operation, performing operations comprising preparing a metadata record to identify 
each individual data object that was replaced with a predetermined bit pattern rather 
than being written to target storage. 

12, (Original) The medium of claim 8, the operations further comprising: 

receiving a request to restore one or more specified data objects from the target 
storage to a specified restore site; 

for each specified data object, performing restore operations comprising: 

consulting the metadata records to identify one or more copies of the 
specified data object in the target storage; 

if the specified data object is an individual data object, searching the 

metadata records to locate a copy in which the data object was not 
replaced with the predetermined bit pattern; 

if the specified data object is an aggregate data object, searching the 

metadata records to locate copies of the constituent data objects in 
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which the constituent data objects were not replaced with the 
predetermined bit pattern; 

copying each copy located by the search to a specified restore site. 

13. (Canceled) 

14. (Canceled) 

1 5. (Amended) A logic circuit of multiple interconnected electrically conductive 
elements configured to perform operations to copy data comprising: 

receiving a request to copy a body of source data to specified target storage; 

reviewing contents of the source data to identify data objects therein; 

for each identified data object, performing copy operations comprising: 

consulting prescribed metadata records to determine whether a copy of 
the identified data object already exists in the target storage; 

only if a copy does not already exist, performing operations comprising: 

applying prescribed criteria to determine whether the identified data 
object qualifies for copying; 

forming a copy of the identified data object in target storage, 
comprising: 



if the data object qualifies for copying, writing the data object 
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to the target storage; 

if the data object does not qualify for copying, instead of 
writing the data object writing a predetermined bit 
pattern to the specified target storage; 

responsive to completion of the forming operation, updating the 
metadata records to indicate that the data object exists in 
the specified target storage regardless of whether the data 
object was replaced with a predetermined bit pattern rather 
than being physically written to the specified target storage; 

the reviewing operation comprising reviewing contents of the source data to 

identify individual data objects therein, and also reviewing anv aggregate 
data objects in the source data to identify all constituent data objects 
thereof: 

where the applying and formipq operations are performed separately for each 
data object whether in individual or aggregated form: 

where the operation of updating the metadata r ecords comprises. 

for each data object comprising an individual data obj ect preparing a 
record indicating that the dat a object exists in the specified target 
storage regardless of whether the data object was replaced with 
the predeterm ined bit pattern rather than being written to the 
specified target storage: 
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for each data object comprising an aggregated data object, preparing a 
record indicating that the data object exists in the specified target 
storage regardless of whether anv constituent data objects were 
replaced with the predetermined bit pattern rather than being 
written to the specified target storage. 



16. (Amended) A data storage system, comprising: 

digital data storage including a body of source data; 
metadata; 

a storage director, programmed to perform copy operations comprising: 

receiving a request to copy a body of source data to specified target 
storage of the digital data storage; 

reviewing contents of the source data to identify data objects therein; 

for each identified data object, performing copy operations comprising: 

consulting the metadata to determine whether a copy of the 
identified data object already exists in the target storage; 

only if a copy does not already exist, performing operations 
comprising: 
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applying prescribed criteria to determine whether the 
identified data object qualifies for copying; 

forming a copy of the identified data object in target storage, 
comprising: 

if the data object qualifies for copying, writing the data 
object to the target storage; 

if the data object does not qualify for copying, instead 
of writing the data object writing a 
predetermined bit pattern to the specified 
target storage; 

responsive to completion of the forming operation, updating 
the metadata to indicate that the data object exists in 
the specified target storage regardless of whether the 
data object was replaced with a predetermined bit 
pattern rather than being physically written to the 
specified target storage; 

the reviewing operation comprising reviewing contents of the source data to 

identify individual data objects therein, and also reviewing anv aggregate 
data objec ts in the source data to identify all constituent data objects 
thereof: 

where the applying and forming operations are performed separately for each 
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data object whether in individual or aggregated form; 

where the operation of updating the metadata comprises. 

for each data pbiect comprising an individual data object, preparing a 
record indicating that the data object exists in the specified target 
storage regardless of whether the data object was replaced with 
the predetermined bit pa ttern rather tha n beino written to the 
specified target storage: 

for each data object comprising an aggregated data object, preparing a 
record indicating that the data object exists in the specified target 
storage regardless of whether any constituent data objects were 
replaced with the predetermined bit pattern rather than being 
written to the specified, target sto ra ge. 
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17. (Amended) A data storage system, comprising: 

first means for storing digital data storage including a body of source data; 

second means for storing metadata; 

third means for copying data of the digital storage by: 

receiving a request to copy a body of source data to specified target 
storage in the first means; 

reviewing contents of the source data to identify data objects therein; 

for each identified data object performing copy operations comprising: 

consulting the second means to determine whether a copy of the 
identified data object already exists in the target storage; 

only if a copy does not already exist, performing operations 
comprising: 

applying prescribed criteria to determine whether the 
identified data object qualifies for copying; 

forming a copy of the identified data object in target storage, 
comprising: 

if the data object qualifies for copying, writing the data 
object to the target storage; 

if the data object does not qualify for copying, instead 
10/055,635 TUC9-2001-0079 US1 14 



PAGE 1N19 * RCVD AT 10/19/2004 8:01 :25 PM [Eastern Dayfight Time) * SVR:USPT0-EFXRF-1/2 * DNIS:8729306 ft CSID:5207995551 * DURATION (mm-ss):04-24 



•OCT IS 2004*18:24 FR I BM- 1 PL-TUCSON 



5207995551 TO 917038729306 P. 17/19 



of writing the data object writing a 
predetermined bit pattern to the specified 
target storage; 

responsive to completion of the forming operation, updating 
the second means to indicate that the data object 
exists in the specified target storage regardless of 
whether the data object was replaced with a 
predetermined bit pattern rather than being physically 
written to the specified target storage; 

the reviewing operation comprising reviewing contents of the source data to 

identify individual data objects therein, and also revie wing any aggregate 
data objects in the source data to identify all constituent data objects 
thereo f : 

where the applying and forming operations are performed separately for each 
data object whether in individual or aggregated form: 

where the op eration of updating the second means comprises. 

for each data object comprising an individual data object, preparing a 
record indicating that the data o bject exists in the specified target 
storage regardless of whether the data object was replaced with 
the predeter mined bit pattern rather than being written to the 
Specified target storage: 
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for each data object comprising an aggregated data object, preparing a, 
record indicating that the data object exists in the specified target 
storage regardless of whether any constituent data objects were 
replaced with the predetermined bit pattern rather than being 
written to the specified target storage. 
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